Introduction. The aim of this study was to investigate the effects of the urban factor and socio-economic status on selected coordination motor abilities of non-practicing physical education female students. Material and methods. The research covered 83 female students aged 20.6±0.8 SD years. Data on place of residence and socio-economic status of respondents were collected through a survey. The study of coordination motor abilities was carried out by a special computer application using for this purpose a "tablet" with touch screen. Assessment of the size, scope and direction of differentiation between the groups was made on the basis of standardized inter-group differences. Results. The inter-group differences were presented in the surveyed female students' coordination motor abilities, depending on the urban factor and socio-economic status. The gradient of these changes was as follows: the city over 25 thousand population > city of 25 thousand population > small town. The scale of differentiation was dependent on the type of tested abilities and the environmental factor. Conclusion. Gradient of observed changes could be caused by, e.g. more environmental stimuli stimulating the nervous system in the earlier periods of development of the female students from larger urban clusters and families with higher socio-economic status.
I In nt tr ro od du uc ct ti io on n
The constant development of civilization confronts modern man with new challenges. In many areas of human activity it is important to have high spatial orientation, an appropriate rapid response to various signals from the outside, the balance in static and dynamic conditions and rational adjustment of motor actions to rapidly changing environmental conditions. The requirements in this regard will in the future grow even more and decide about the effectiveness of motor actions and behaviour. Because of their special role, for many years research has been conducted that allowed to isolate the specific CMA, to know their internal structure and the various methods of measurement [1, 2, 3] .
The composition of academic students covers different social groups. Academic students also derive from backgrounds of varying degrees of urbanization. This group is therefore very differentiated internally. Absence of inter-group homogeneity will cause differences in both physical development as well as motor abilities.
Somatic development of Polish students has already been studied in the interwar period, and it is observed today. Secular changes in key somatic indicators have been presented by Pilicz in his work [4] . However, since the 60s of last century the studies on level of students' motor abilities are systematically conducted. A very comprehensive review of these studies has been presented by Lisicki [5] . The material presented shows that mainly the fitness capacity was studied, but there were very few studies on the coordination abilities.
Given the foregoing, the aim of this study was to determine the impact of determinants of urbanization and socio-economic status (SES) on selected CMA of non-practicing female students of the University School of Physical Education in Kraków.
M Ma at te er ri ia al l a an nd d m me et th ho od ds s
The research covered 83 non-practicing female students of USPE Krakow. The average age was 20.6±0.8 SD years. They were of good health and a similar physical activity and motor skills resulting from the chosen field of study. It can therefore be assumed that they represented a homogeneous group in terms of these variables. CMA was tested using a portable "tablet" computer with a touch screen. Testing of one subject (using a specially developed computer program) took about 20 minutes. The study was conducted in a separate room providing peace and quietness. The sequence of tests performed was the following: simple reaction time to visual stimuli, simple reaction time to auditory stimulus, kinesthetic differentiation, speed, accuracy and precision of movements, frequency of hand movements, a complex reaction time, eye-hand coordination and spatial orientation. When choosing the order the following principle was applied: first, simple tests were performed, and later more coordinatively complex, according to the proposed classification of Szopa et al. [6] . Each subject performed tests in two rounds. A short break was used before taking the frequency of movements test. Tests have been positively verified in terms of reliability and validity. Their exact description is given in the work of Sterkowicz and Jaworski [7] and Jaworski et al. [8] . Choice of the coordination tests was guided by the latest developments concerning the testing and the structure of the CMA [1, 2, 3] .
Testing procedure 1. Conducting of survey on residence of respondents and selected socio-economic variables. 2. The division of respondents into three groups depending on the size of the place of residence: I -the countryside and small towns without civic rights below 10 thousand population (n=25). II -small towns below 25 thousand population (n=31). III -the cities over 25 thousand population (n=27). 3. The designation of SES "global index" based on the sum of points of the following components: parents' education, employment of parents, number of children supported by the parents. Only 64 subjects answered these questions and they were divided into three groups in terms of SES: 5-13 points -a group of low status (n=20), 14-16 points -a group of middle-status (n=22), 17-21 points -a group of high status (n=22). 4. Calculating the average and SD for the CMA in distinguished groups in terms of urbanization factor and SES status. Normality of distributions was verified by the Shapiro-Wilk test. Homogeneity of variance was evaluated by Levene's test [9] . The significance of differences between CMA in groups was calculated using ANOVA variance analysis for independent samples. For different numbers post-hoc test of Tukey was used. 5. Assessing the size, scope and direction of differentiation between the two groups on the basis of standardized intergroup differences. In the case of urban factor, normalization was performed on the average and SD of subjects in group I. In the case of SES, normalization was performed on the group average of low SES and SD of all the material. Table 1 presents the average ±SD of CMA surveyed in the three distinguished groups of urbanization. No statistically significant differences in the abilities tested, depending on the urban environment. Exceptions were the only data for the frequency of movements between group I and III. The data presented indicate that better results, although statistically insignificant, were presented by female students in group III.
R Re es su ul lt ts s
The values of absolute and normalized differences for subjects in three distinguished CMA urbanization groups are given in Table 2 .
The data obtained show that the place of residence was a factor differentiating the level of the respondents' coordination abilities. The scale of this variation was, however, varied depending on the features and the compared groups. Much greater differences were observed between group I and III (z2) than between group I and II (z1). Among all tested coordination abilities, the largest normalized differences were observed for the frequency of movements between group I and III. Definitely better results in this test showed female students in group III (approximately 1.5 SD). Effect of the degree of urbanization was also significant for kinesthetic differentiation. Normalized differences between groups for this ability were about 1.0 SD. For almost all other CMA, normalized differences z2 were slightly smaller and contained in the range from 0.23 to 0.64 SD. Of all the variables tested only for the speed, precision and accuracy of movements of female students in group I and III presented a similar level. Explanation: d1 = x small town -x town below 25 thousand population; d2 = x small town -x town over 25 thousand population; z1 = d1/SD small town; z2 = d2/SD small town On the other hand, while examining the size of z1 it was found that in all cases, slightly better results were shown by female students in group II as compared with group I. The scale of these differences, however, was far smaller than between group I and III. Normalized differences between groups ranged from 0.22 to slightly more than 1.0 SD. In this case, the greatest differences were observed for frequency of movement. In summary it can be said that for most coordination capacities the urban stratification gradient was as follows: the city over 25 thousand population > city of 25 thousand population > small town. Table 3 shows the average ±SD of the tested CMA of female students in three separate groups after taking into account the socio-economic status. It has been shown that statistically significant differences occurred only in rare cases. Between groups of low and high SES, these differences occurred for auditory reaction time, reaction time with choice and precision and speed of movement (time of execution of the test). For differences between groups of low and middle SES, the following differences were significant: the frequency of movements and the speed and precision of movement. Only in two cases significant differences occurred between groups of high and medium SES (auditory reaction time and reaction time with choice).
The value of absolute and normalized differences for the studied CMA, depending on the socio-economic status are given in Table 4 . The largest standardized difference for the CMA surveyed between groups low and high SES were obtained for auditory reaction time, reaction time with choice and speed and precision of movement (differences up to 0.8 SD). Other examined CMA were a little less differentiated by the socio-economic factors (the differences from 0.54 to 0.69 SD). Only in the case of the number of errors in the speed and precision of movement test there was no difference between the two groups. Differences in the size of the CMA between groups low and medium, and medium and high SES status were small. Overall, it is clear that for almost all motor skills direction of diversity was obtained in accordance with the gradient of socio-economic stratification, namely: high SES > mid SES > low SES. Table 4 . Volume of absolute and standardized inter-group differences (after taking into account of socio-economic status) for the coordination of motor abilities (CMA) tested Explanation: d1 = x SESl -x SESm; z1 = d1/SDc; d2 = x SESl -x SESh; z2 = d2/SDc; SESl -status socio-economic low; SESm -status socio-economic medium; SESh -status socio-economic high; d -absolute differences; z -inter-group differences; SDc -standard deviation in the whole material D Di is sc cu us ss si io on n Review of research on the physical fitness of students of Polish universities shows that most often the level of their fitness abilities has been evaluated [5] . The secular changes in physical and motor development of students were also regularly monitored [4] . However, there is a small number of works dealing with the influence of socio-economic and environmental impacts of CMA of academic students.
Currently, CMA are perceived as integrated psychomotor properties, determined in a dominant way by functions of the central nervous system. They are defined as relatively fixed and generalized forms of conduct of psychophysical processes of motor control [1] . A review of the literature shows that the power of the genetic and environmental factors on their level in the course of ontogenetic development is different. Among the environmental factors the following are mentioned most frequently: lifestyle including physical activity, degree of urbanization of the environment and the role of deliberately targeted practice.
Our research showed that in most cases the differences between the size of medium CMA of female students among the respondents were not statistically significant according to the declared place of residence. Similar observations on eight university students of Kraków universities were made by Mirek et al. [10] . However, in these tests, one may have noticed a tendency to obtain better academic results by the youth coming from the big city. In our study, a much clearer trend in the assessment of the size, scope and direction of changes to the CMA of the subjects, depending on the urban factor, was observed after normalization of data received to the average and SD. This trend was as follows: the city over 25 thousand population > city of 25 thousand population > small village (Tab. 2). Standardized differences, however, were characteristic for their high lability depending on the analyzed feature.
The object of our search was also an attempt to assess the effects of the socio-economic factor (SES) on the tested coordination abilities. A review of the literature shows that this factor is one of the elements affecting the size of the somatic features. Results of Polish studies [11, 12, 13, 14, 15] indicate that in our country the monitoring of the impact of socio-economic modifiers on the level of somatic development is continued. Similar observations can also be found in international studies [16, 17] . Mleczko and Ozimek [18] had different observations. These researchers found that in the adolescent population of Kraków the disappearance of social gradients due to the unification of urban family life occurred. A similar biological "classlessness" was also found in some European countries [19, 20, 21] . Studies of the relationship between SES and physical fitness of children and young people in Europe are sometimes inconsistent [22, 23, 24] . However, there are works, which show that SES significantly differentiates respondents in this regard. For instance, Freitas et al. [17] studied the motor skills of children and adolescents using the "Eurofit" test. It turned out that in some age groups, boys with low SES attained the best results in tests of muscle strength and cardio-pulmonary endurance. On the other hand, girls with high SES presented the best results in power tests.
The majority of the above works focused mainly on the examination of fitness, coordination abilities were only marginally investigated. Our results indicate that in the case of female students surveyed, socio-economic factors differentiate the CMA, as well as urbanization factor does (Tab. 2). In both cases, the direction of changes in standardized inter-group differences revealed that the best results in case of CMA tested were presented by female students from the cities over 25 thousand residents and of a high socio-economic status. The scale of this variation was dependent on the type of tested abilities and the environmental factor.
From the viewpoint of human physiology it is reasonable to conclude that the quality of coordination processes depends mainly on the adaptability of the central nervous system [25] . The results obtained may therefore be due to, among others, more environmental stimuli that stimulate the nervous system in the earlier stages of development of children from larger population centers. In this group of factors, the special role of stimuli associated with traffic, use of the computer and the Internet should be emphasized. The availability and popularity of computers in the conditions of our country is much higher in the urban environment. Other studies indicate that a moderate number of hours devoted to computer games for children positively affect the level of many coordination abilities [26] .
C Co on nc cl lu us si io on n
Gradient of observed changes in the size of the tested CMA could be caused by the e.g. more environmental stimuli that stimulate the nervous system in the earlier periods of development of the female students surveyed, coming from larger urban agglomerations and the families of higher socio-economic status.
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